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g‘ Table 1.. Es:ima:ed Inven:ory of 239-240py for Vegetation in Activity S:rata of Ased Fallout Area at vts

> . (Rouney et al, 1976). Higher nunbered activity strata are nearer ground zero. - .
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“ Studles of alrborne part fculates around a ¢
. Rocky Flats Plant yielded an average resuspension factor of lO",’ m-1 L
during an 8~-month sampling period.  Thig factor was near 10°6 n-l for
particulate materfal collected upon sticky paper exposed to suspendable
“fine 80l particles from the sofl surface, Size distribution studies
of all suspended particles comtaining plutontum Indicated a geometrlc
mean dlamoter of about 10 um (Volchok 1971, 1972). Results from
eyclone and elutricator samples Indlcated median diamecters of about
5 m, Additlona]l measurement s by Sehmel and Orgill (1973) and Selme) }
and Lloyd (1974, 1975) in the Rocky Flat ares RAve resuspenslon lactors
ranging from 109 to 1075 w1, 19, '

kocky Flatn area ts subject to winds
whieh are occanlonally very ntrong and gusey, Envirommental surviel] lance

data strongly Indfcate that the Rovement of contaminated sofl particivs
by wind was o mnjor force cousing the original disperston of plutonlim

from a lm(ni_;i“_,rnis. age 2
foa el

ontaminated area at the

o FPuarrs .







‘plutoniun for' \iq.uaﬂon in these tallout arcas. Ooly small, apounts of
~ the total quantity of plutosium originally deposited preseatly appear
. to move to the standing vegetation from fenced-in fallout contaminated’
" sofle which are now undisturbed, except for natural wind conditfons.
Advantage can be galned from keeping these sites as 1ittle disturbed
as possiblc. Thin includen surface crosion by water (Hakopson ot al,
1976; Makonson and Nyhan 1976). '

RECYCLING OF PLUTONIUM 10 VEGETATION

Mozt of the standing blomans of vepetation in the aged talloat arvas
Wt NIS s coutributed by decliduous shrubs (2,000 to 6,000 kg/hestare)
which noraally yield about 10 pereent of their total welght as new -
annssl toliage, The production o prasses,” torbs and ansual plant
upecies s spasmodic from year to year, dependiog upon rafntall and
climatie conditions. Seldom, however, does the productivity of these
anmssl specien exceed 1 percent of the standing shrub. blomass,  As
the resull, only from 200 to 600 kp/bectare of new . plant tollage In
potentially avatlable to undergo the processes ol Titter tall,
decomposit fon and mineralizatfon. Mot of the tallen Hiter Iy moved
alwmit by witid actlon to lodge underncath steltering shrub clumps where
much of the (nftial breakdown fs carrfed out by contumer organisas,
Very little i5 known ashout the impact of soll arthropods and micro-
orponisoas on plutonfum n these arcas at NTS, but Jdeduct fons from well
known effectys of -such organlsms on Inorganiec antricat clements during
wineral fzat fon processes wuld Indicate that they shousld help fnerease

L

the biolopgical avallablillty ‘mvluhllhv) of plutoniom with passing time, _
w relationships of mlerobial processes to the fate of transuranie

elements o sofl) Is discassed by Rildung et _al, (1972, this volume),),

Firnt glance a1 the data In Table 2 pives the fmpresuion of an Insigni-
fivant amount of plutonium {n vegetatfon of the falloat arva.  However,
when ome considers that this contaminated plant follage goes through
annal eveles of Hitter fall and decomposition and mineraltzation {n
concentiated arcas underneath shrubs, amd that thee plotonfum will

perstst tor tens ol thousamls of yeatn, one st secopnize the possibil ity
ol an b seasiop signit fcance this cycling process will have on
Increaslog root aptake with pansing time.  The sipndtfeamce of this
comentration process should be seen first with 0l Am hecanse of Jts
proeater blological availability (Remney ot _al. 1976b).° Studles on the
ditterence tn vdaphie properties anderneath ath nhrab o Tumps amd In

adjacent’ bate soll arcan at N15 show that highly sipnif lcant concentration
processes uve been ot work Increasiog the levels ot pl.mt nutrients

and organic matter fn the reot zone yinderneath shrubs. (Romney ot al,
197%, 19731%). Hapson (1979) ree ent]  discussed what appearsto be
difterential blologleal avallabil ity and concentrat fon between 238py and
219 10 soils, vegetatlon and anisal. components of the Trinfty Site -
veonystem,  He elted the data of Bakonson and Johnson (1973) showing

that 2¥8pys2 "’Pn ratios Ipcreased from O, () (no0fls) to 0,10 (plants) to
l 0 (mammals), respectively, '
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Once: rmllonctlve mntpr 1al h:m bec-n dep«mltod upon soll, the maln concern
“In to control subseruent resuspennlon, especially In dry, duaty nreas.

b
wlwthpr or not the contaminnt ing radlonuetide rematng tn an origloal 9;
“particulate Iurm or undergoes chemical and physlcal. tranaformat fong - R :
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CONCLUSIONS -

Tuu prlm-lpal lm orporation moclmnlbmﬂ ard involved lu “the vepet .nitm-
carrjer transport of plutonium fn the dict of grazing antmals and .
" mankind: (1) superficial entrapment of partfculate material with
p«mslbllltlcq of foliar absorption of soluble contaminant, and (2) ruut
. uptake of the contaminant entering soll. -1t I8 fmportant to reduce
this transport of plutonium as much as possible. Fiundings from )
studies In dusty field ceavironments at NTS indfcate that supertleial
.cnntamln:ulun is presently tlu.- most fmportant mu te,  However, certain
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the importance of the root uptake pathway. We suspect that even now
the root uptake pathway has Increastong Importance relative to super-
filcial contamination in humid ccosystems, except at sites subjoect to
local fallout material from such sources as emissfon stacks of . _
processing facilities. The aged plutonfum tallout arcas at NTS will
cont fnne to be of value as sites Lo which to muke periodie assessments
to detect changes In the cycling and concentration of plutonfum In
varjous (’0mpom'n(s of the ecosyatem. - Becausnce of its greater solubility,
24 Am at these siten may show an carlier Indleation of such changes.
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